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(54) Improvements relating to vehicle air suspension 



(57) a bracket (1,2) for a vehicle air suspension 
comprises a hollow body (13) of aluminium which is 
adapted to be fixed at its top to a vehicle chassis mem- 
ber, has two opposed side walls (16,17) carrying co-ax- 
ial bearings (24) at lower ends for a pivot of a trailing 
arm, and has rigidly retained to and between the side 
walls a stiffening member (28) of plate form made of alu* 
minium. A lower portion (29) Of the stiffening member 
extends around and below the bearings (24) and an up- 
per portion (30) extends to the top of the body (13) ra- 
dially of the bearings. The stiffening member strength- 



ens the bracket (1,2) to withstand lateral loading in use. 
Its preferred form and arrangement concentrates the lat- 
eral loading in a plan 6 containing the axis of the bearings 
(24) and extending through the upper portion (30), 

A vehicle air suspension including two of the brack- 
ets (1,2) has the brackets connected in fixed spaced re- 
lationship by a substantially rigid cross member (3), also 
made of aJuminium, which is connected to proximal side 
walls (16) of the brackets and has part of its cross-sec- 
tion shaped to correspond with, and align with, the lower 
portions (29) of the stiffening members (28). 
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Description 

This invention relates to vehicle air suspension of 
the kind comprising a bracket which secures to and de- 
pends from a chassis member of a vehiole, atrailingarm * 
which extends generally longitudinally of the vehicle and 
is mounted on the bracket for pivoting relative thereto 
about a pivotal axis generally transverse of the vehicle, 
and an air spring which ts carried by the trailing arm rear- 
wards of the pivotal axis to act between the vehicle's w 
chassis and the trailing arm. Such a vehicle air suspen- 
sion is hereinafter reierf^i to as *of the kind described". 

An axle for rotatably mounting a road wheel is se- 
cured to the trailing arm rearwards oi the pivotal axis for 
use of a vehicle air suspension of the kind described on 
a vehicle. The axle may be a stub axle. 

A vehicle air suspension of the kind deserted may 
comprise two of the brackets, one for each side oi a ve- 
hicle, having respective trail rig arms pivoted to them 
about a common pivotal axis, and each trailing arm car- 
rying an air spring rearwardly of the pivotal axis. In such 
an arrangement each of the trailing arms may have a 
respective stub axle secu red to it, or the twot railing arms 
may have one axle secured to them which extends be- 
tween and beyond the trailing arms and carries two or « 
more road wheels. 

Conventionally vehicle chassis have been con- 
structed from eta el members and the or each bracket of 
a vehicle air suspension of the kind described has sim- 
ilarly been made of steel, usually steel plate. Usually the 30 
or each bracket id welded to a chassis member. How- 
ever: with an increasing need to save weight in vehicles, 
particularly in freight carrying vehldes, vehicle chassis 
are being made more often now of aluminum alloy, and 
there is a need for the brackets also to be made of a!u- & 
minium alloy (hereafter referred as aluminium for con- 
venience). 

A difficulty arising from the use of aluminium in the 
manufacture of the brackets has been to provide suffi- 
cient strength in the brackets to resist the loading to 40 
which they are subjected in use, especially laterally of 
the brackets. The present invention addresses this dif- 
ficulty. 

According to a first aspect ol the present invention 
a bracket is provided adapted for use in a vehicle air *s 
suspension of the kind described, characterised in that 
it comprises a hollow body made of aluminium having a 
top adapted to be fixed to a chassis member of a vehicle 
and extending downwards from the top two opposed 
side wafls carrying at lower parts thereof cc-axiaJ bear- so 
ings for a pivot of a trailing arm of the vehicle air sus- 
pension, and rigidly retained to and between the side 
walls a stiffening member of plate form made of alumin- 
ium having a lower portion which extends around and 
below the bearings and an upper portion which extends £5 
to the top of the body radially of the bearings. 

The stiffening member gives appreciable strength 
to the bracket to withstand lateral loading when in use. 
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Preferably the form of the stiffening member and its ar- 
rangement ki the body of the bracket is such that lateral 
loading on the bracket when it is mounted for use will 
be concentrated essentially in a plane which contains 
the common axis of the bearings and extends through 
the upper portion of the member, or substantia] ry so. 
Preferabfy the upper portion extends perpendicularly of 
the top of the body. Thus, when the top is secured in a 
horizontal plane to a chassis member of a vehicle, the 
upper portion of the stiffening member then extends ver- 
tically relative to the common axis of the bearings so as 
to be In the optimum position for taking lateral loading 
on the bracket, and to avoid off-line loading on the brack- 
et which can create undesirable couples. 

Extending of the lower portion of the stiffening mem- 
ber around and below the bearings strengthens the low^ 
er parts of the side wails of the body. 

Preferably the lower portion extends arcuately, sub- 
stantially co-axially. about the bearings, ideally there is 
a curved transition between the lower and upper por- 
tions of the stiffening member. The stiffening member 
may be welded to the opposed side walls of the body. 
The preferred form of the stiffening member enables 
good continuous welds to be formed between the mem- 
ber and the side walls along at least most of the depth 
of the stiffening member. 

Preferably the top of the bracket is adapted to be 
welded to a chassis member. It is desirable for the top 
to present a continuous profile which is smoothly de- 
fined and planar in order for a good continuous weld to 
be achieved. 

The body may be of e Ion gated horizontal cross-sec- 
tion the opposed side walls forming the opposite longer 
sides of that cross-section. The hollow form oi the body 
may taper downwardly from the top and may have sub- 
stantially closed walls joining the opposed side walls. 
Prelerabfy the depth of the body from the top to the bear- 
ings is as great as is practicably possible for the vehicle 
air suspension for which It is adapted to be used. It is 
also desirable for the fore and aft dimension of the top 
of the body to be as great as possible to aid security of 
the bracket's joint at a chassis and resistance to couple 
stresses at the joint. 

In a preferred embodiment oi the bracket the body 
comprises two mirror image shells formed from alumin- 
ium sheet material. The shells are butt-welded together 
to present the elongated horizontal cross-section re- 
ferred to above, tapering downwardly from the top of the 
body. Although the shells may be joined together at the 
opposed side walls of the body, it is preferred to join 
them at the narrower ends of the cross-section, 

The bearings may be of steel, preferably stainless 
steel. They may be located In complementary holes in 
the opposed side walls and be retained in the holes by 
friction. Each bearing may comprise two components of 
top hat shape which are inserted in a hole in the respec- 
tive side wail from opposite sides of the wail, and overlie 
the surfaces of the wall around the hole to protect the 
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sidQ wall from wear by a trailing arm pivoted to the braok- 
et at the bearings. 

Additional locations may be provided in the op- 
posed side walls for a suspension damper to be prvotally 
connected to the bracket. 

According to a second aspect ol the present inven- 
tion a vehicle air suspension is provided of the final de- 
scribed characterised in that the bracket is in accord- 
ance with the first aspect of the invention herein est forth 
and the trailing arm is pivoted to the bracket at the bear- 
ings thereof. 

The vehicle air suspension may include an axle 
mounted on the trailing arm. 

A brace may be fixed to and extend from the body 
of the bracket to be anchored to a suitable part of the 
chassis of the vehicle to which the suspension is fitted 
for use. The brace enhances the rigidity of the fixed 
bracket against tilting under lateral loading. 

According to a third aspect Of the invention a vehicle 
suspension is provided of the kind described which com- 
prises two of the brackets, for opposite longitudinal 
sides of a vehicle, two of the trailing arms and air springs 
carried by the trailing arms, and is characterised in that 
the brackets are each in accordance with the first aspect 
of the present invention and the trailing arms are pivoted 
to their respective brackets at the bearings thereof. 

Each trailing arm may have a stub axie mounted on 
it. Alternatively the two trailing arms may have an axfe 
secured to them which extends between and beyond the 
trailing arms for carrying two or more road wheels. 

Each of the brackets may have a brace fixed to its 
body which extends laterally from the body for anchor- 
age to a suitable part of the chassis. Alternatively the 
brackets may be connected together In a fixed spaced 
relationship by means of a substantially rigid cross 
member. The cross member can stiffen the brackets fur- 
ther, assist resistance to tilting forces on the brackets 
under lateral loading and also serve to set the pivots of 
the trailing arms in correct relative positions. P/ef erably 
the cross member is made of aluminium. Such a cross 
member is conveniently welded at its ends to the brack- 
ets, at the proximal side walls of the brackets. The cross 
member may be made from sheet aluminium material, 
which may be of similar thickness to sheet material used 
for the bodies of the brackets and/or for the stiffening 
members of the brackets. For Increased effectiveness 
in withstanding lateral loading and tobe torslonalry com- . 
pliant the sheet material is preferably shaped to corre- 
spond for at least part of its cross -section, transversely 
of its length, to the shape of the lower portions of the 
stiffening members, and the cross member is fixed to 
the side walls of the brackets so that its common shap- 
ing is directly aligned with the lower portions ol the stiff- 
ening members. Torsional compliance is desirable to 
avoid loading on the cross member from the brackets 
which should be taken by the chassis. Above the level 
of the lower port ions the shaping oi the cross-section of 
the cross member may follow that of the upper portions 



of the stiffening members, or it may deviate from that 
shape. It may, for example, extend obliquely to the upper 
portions away from the common shaping, and then 
transversely of the upper portions so as to Gnhdf*CQ the 
* rigidity of the cross-member longitudinally of the vehicle 
to which the suspension is fitted for use. At the brackets, 
where the loading of the cross member is greatest for 
the fitted suspension, the cross member is preferably of 
a depth to extend for the lull, or the greater part of the. 
'0 depth of the brackets. In order that the air suspension 
may be adapted for fitting to a range of vehicles having 
varying suspension installation requirements, the brack- 
ets and cross member may be made such that the 
brackets project above the ends of the cross-member 
is and can have their depths reduced at the upward pro- 
jections to suit a particular installation. 

As in the case of the stiffening members, for a good 
welded joint between the cross member and the brack- 
ets, h is desirable that the cross member should present 
a smooth profile along which continuous welds can be 
produced along the full depth of the cross member. In- 
stead of welding the cross member directly to the side 
walls of the brackets, pads of larger surface area than 
the ends of the cross member may be welded on to the 
side wals, and the cross member may be welded to the 
pads, thereby reducing the concentration of welding on 
the side walls, and the risk of weld distortion of the side 
walls. 

Loading on the cross member when the suspension 
is in u9e decreases towards the centre of its length and 
so the depth of the cross member may be reduced at its 
medial region. 

Instead of having the cross member and stiffening 
members as separate components, they may be provid- 
ed integrally by one component which extends between 
the brackets, throucfi the proximal side walls of the bod- 
ies of the brackets and across the interiors of the bodies 
to the opposite side walls. Conveniently the component 
is welded throughout its cross-sectional profile 10 the 
two side walls ol each of the brackets. 

According to a fourth aspect of the present invention 
a vehicle is provided which is characterised in that It in- 
cludes a vehicle air suspension in accordance with the 
third aspect of the invention herein set forth. 

An embodiment of the invention will now be de- 
scribed, by way of example only, with reference to the 
accompanying drawings, in which, 

Figure 1 is a simplified, partially sectioned, side 
view of part of a vehicle chassis to which is fitted a 
vehfele air suspension in accordance with the third 
aspect of the Invention; 

Figure 2 is a rear view of part of the suspension; 

Figures 3, 4 and 6 are respectively side, rear and 
plan views of a bracket of the suspension; 
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Figures 8 and 7 are enlarged side and rear views 
respectively of a stiffening member of the bracket, 
and 

Figures 8 end 9 are side and rear views respec- 
tively ol a cross member of the suspension. 

Referring to Figures 1 and 2 of the drawings, a ve- 
hicle air suspension is shown which comprises a pair of 
spaced brackets 1 . 2 connected by a cross member 3, 
each bracket having pivoted thereto a respective trailing 
arm 4 on which is mounted an air spring 6 (only one is 
shown), and the trailing arms having an axle 7 clamped 
transversely to them intermediate the brackets and the 
air springs. A telescopic suspension damper 8 is pivot- 
ally connected between each bracket 1 , 2 and th e axle 7. 

The suspension is fixed to the underside of a vehicle 
chassis 9 by the brackets 1 , 2 and by mountings 10 ot 
the air springs 6. The chassis 9 may be composed of 
conn acted aluminium longitudinal and lateral chassis 
members 11, 1 2 respectively. 

The brackets 1 , 2 are similar. Each bracket has a 
body 13, as shown in Figures 3 to 5, made from two 
shells 14, 15 of mirror rnage shapes formed from alu- 
minium sheet material. The body so made is tubular 
comprising two upright, parallel, opposed, inner and out- 
er, side walls 1 6, 1 7, an upright front wall 18 and a down- 
wardly and inwardly inclined rear wall 19. A generally 
rectangular cross-section is presented elongated in the 
fore and aft direction of the bracket and tapering down- 
wards from a flat top 20 of the body. The shells 14, 15 
are welded together centrally along the front and rear 
walls 18, 19. There are rounded comers between the 
front wall and tine two side walls 1 6, 1 7, and the rear wall 
is rounded outwardly between the side walls. At the top 
20 and its bottom the body is open. The top 20 is sub- 
stantially larger than the bottom so that a profile of good 
size is provided for the bracket to be welded at the top 
to a chassis member. A continuous smooth weld can be 
made all around the top 20 to secure the bracket soundly 
to the chassis. Rear wall 1 9 stops short of the bottom of 
the body 1 3 to leave an opening 21 at which the forward 
end of the respective trailing arm 4 enters into the lower 
end of the body. 

An elongated pad 22 is welded on the outside of the 
inner side watt 16 ol the body of each bracket. TTie pad 

22 is positioned adjacent to the front wall 1 8 and extends 
almost the full depth of the side wall from the top 20 to 
the bottom of the body. 

Co-axial holes 23 are formed in the side walls 16, 
17 at their lower parts. The hole at the inner side wall 
also extends through the pad 22. Secured in the holes 

23 are bearings 24 which receive pivot bushes, not 
shown, and a pivot bolt 25, Figure 2, eecured by a nut 
26, by which the forward end of the trailing arm 4 is piv- 
otalty connected to the bracket. Each bearing 24 com- 
prises two stainless steel components of top-hat shape 
which are inserted into the respective hole 23 from op- 
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posits ends of the hole and provide protective annular 
flanges around the hole at the faces of the ouler side 
wall 17 and at the inner face of the inner side wall 16 
and the exposed face of the pad 22. The components 

s Of each bearing are made slightly over-size for the holes 
to achieve an interference fit. They may be fitted into the 
holes in a contracted state after having first been cooled, 
for example in liquid nitrogen, As the components sub- 
sequently return to normal temperature and expand 

to they become securely held in the holes. 

A tubular aluminium bush 27 extends between and 
through the side wails at their upper parts, near to the 
rear wail 19. The bush 27 Is welded to the side walls. It 
receives a bolt 28, Figure 1, by which the respective sus- 
pension damper 3 is connected to the bracket. 

Welded inside the body of each bracket is a stiffen- 
ing member 28 lormed from aluminium sheet material. 
The stiffening member extends between the two side 
walls 16, 17 and for almost the full depth of the body 
from the top 20. As best seen in Figure 6, the stiffening 
member has an arcuate lower portion 29 and a straight, 
vertical, upper portion 30 which extends radially of the 
axis of curvature of the lower ponton 29 and joins the 
lower portion at a radiused bend 31 . The stiffening mem- 
ber is fixed In the body such that the arcuate lower por- 
tion 29 extends around and below the bearings 24. to- 
wards the front wall 18, its axis ol curvature co-axial with 
the common axis of the bearings, and the upper portion 
30 extends vertically, perpendicularly, to the top 20 of 

so the body radially of the common axis of the bearings. 
Ample clearance is allowed between the lower portion 
29 and the forward end of the trailing arm to avoid any 
interference between them. By its positioning and form 
the stiffening member strengthens the bracket substan- 

35 tially to resist distorting forces under lateral loading on 
the bracket when the suspension is in use. The form of 
the member also enables it to be secured to the side 
waits 18. 17 by good smooth and continuous welds all 
around the side edges of the member to the extent that 
access allows. 

Fixed to and extending between th© two brackets 
1 , 2 is the cross member 3 which is also made of alu- 
minium sheet material. As shown in Figures 8 and 9, the 
cross member 3 is shaped so that at its opposite end 

45 portions it has a cross-section in the shape of an invert- 
ed figure two. A lower portion 32 of the cross section is 
arcuately curved throughout the length of the cross 
member similarly to the lower portions 29 of the stiffen- 
ing members 28 in the brackets. An upper ponton 33 of 

£4 the cross section comprises an inclined part 34 which 
extends through a vertical plane containing the axis of 
curvature of the arcuately curved lower portion 32, and, 
at the opposite end portions of the cross member, a hor- 
izontal part 35 joined to the top of the inclined part 34 

5£ by a well rounded bend 36. The depth of the cross mem- 
ber Is reduced at an Intermediate part of its length by a 
recess 37, Figure 9, cut into the upper portion 33. The 
recess 37 gradually deepens down from the opposite 
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end portions of the cross member almost to the arcu- 
atety curved lower portion at the medal region of the 
cross member. Ends at the cross member are welded 
to the pads 22, as shown in Figure 3. A good, smooth, 
continuous weld can be provided all around each of the 
ends because of the cross-sectional shape of the cross 
member, Welding the cross member to the pads avoids 
the risk of distortion of the inner side wails. The welded 
ends are so positioned at the brackets that the lower 
portion 32 of the cross member is in direct alignment 
with the lower portion 29 of the stiffening members 28. 
At the end portions, the cross member extends for the 
greater part of the depth of the brackets. The cross 
member is consequently strengthened where the load- 
ing on the Cross member is greatest when the suspen- 
sion is in use. 

Rigidity of the brackets when fixed to the chassis is 
enhanced by the cross member so that tilting forces on 
the brackets under lateral loading are strongly resisted. 
The cross member not only has substantial stiffness 
against lateral loading but it is also compliant torsionalry 
and vertically. The fitted suspension has no welded or 
other direct connection with the chassis at the cross 
members, thereby leaving the cross member free of 
stresses that such connections could produce for its 
maximum strength to be available to take lateral loading 
between the brackets. Since the cross member and stiff- 
ening members are aligned, bending between them is 
avoided and consequent stressing at the brackets. 

Aluminium sheet material used for the cross mem- 
ber may be of similar thickness to the material used for 
the bracket bodies and stiffening members. 

The aluminium brackets and cross member provide 
appreciable saving in the weight of the suspension 
whilst affording considerable strength and stability un- 
der loading exerted on the fitted suspension in the 
course of its use. 



ranged in the body (1 3), to concentrate lateraJ load- 
ing on the bracket in use in a plane which contains 
the common axis of the bearings (24) and extends 
through the upper portion (30) of the stiffening mem- 
5 ber, or substantially so. 

3. A bracket according to claim 1 or claim 2 character- 
ised in that the upper portion (30) of the stiffening 
member (28) extends perpendicularly of the top 
10 (20) of the body (13). 



A bracket according to any preceding claim charac- 
terised in that the lower portion (29) aJ the stiffening 
member (2B) extends arcuately. substantially co- 
axially. about the bearings (24). 
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A bracket according to any preceding claim charac- 
terised in that there is a curved transition (31) be- 
tween the lower portion (29) and the upper portion 
(30) of the stiffening member (28). 



6. A bracket according to any preceding claim charac- 
terised in that the stiffening member (28) is welded 
to the opposed eide walls (16,17) by continuous 
welds extending along at least most of the depth of 
the strffening member. 

7. A bracket according to any preceding claim charac- 
terised in that the top (20) of the body (1 3) presents 

w a continuous profile which is smoothly defined and 
planar for continuous welding to a chassis member 
of a vehicle. 

&. A bracket according to any preceding claim charac- 
55 terised in that the body (13) is of a cross-section 
which is elongated horizontally In the position of use 
of the bracket and the two opposed side walls 
(16,17) form the longer sides of that cross-eection. 



Claims 

1. A bracket adapted (or use in a vehicle air suspen- 
sion of the kind described, characterised in that it 
comprises a hollow body (13) made of aluminium 
having a top (20) adapted to be fixed to a chassis 
member of a vehicle and extending downwards 
from the top two opposed side walls (16, 16) carry- 
ing at tower parts thereof co-axial bearings (24) for 
a pivot of a trai ling arm of the vehicle air suspension, 
and rigidly retained to and between the side wails a 
stiffening member (2B) of plate form made of alu- 
minium having a lower portion (29) which extends 
around and below the bearings and an upper por- 
tion (30) which extends to the top of the body radi- 
ally of the bearings. 

2. A bracket according to claim 1 characterised in that 
the stiffening member (28) is of a form, and is ar- 



•40 a a bracket according to any preceding claim charac- 
terised in that the body (13) tapers downwardly from 
the top (20). 

10. A bracket according to any preceding claim charac- 
*5 terised in that the body (1 3) has substantia] iy closed 

walls (1 6,19) joining the two opposed walls (16, 1 7). 

1 1 . A bracket according to any preceding claim charac- 
terised in that the body (13) comprises two mirror 

so image shells (14,15) formed from aluminium sheet 
material and joined together, 

12. A bracket according to claim 11 as dependent from 
claim 1 0 characterised in that the two shells (1 4, 1 5) 

ss are joined together at the substantially closed walls 
(18.19). 

1 3. A bracket according to any preceding claim charac- 



6 

PAGE 1 »20 ' RCVD AT 8/1/2005 6:08:29 PM [Eastern DayHght Time] f SVR:USPTO€FXRF-6/31 ' DNIS:2738300 ' CSID: f DURATION (mnhSS):04-54 



Aug. 1. 2005 6:10PM Fay SharPe 



No. 4267 P. 



9 EPD773 

terised in lhat the two opposed side walls (16,17) 
are formed with holes (23) In which the bearings 
(24) are retained by friction. 

14. A bracket according to claim 13 characterised in * 
that the bearings (24) each comprise two compo- 
nents ol top hat shape which are Inserted in the re- 
spective hole (23) from opposite sides of the re- 
epective side wall (16,17) and overSe the surfaces 

of the side wall around the hole. 10 

15. A bracket according to any preceding claim charac- 
terised in that the two opposed side walls (16,17) 
have locations whereby a suspension damper can 

be pivotally connected to the bracket. is 

16. A vehicle air suspension comprising a bracket (1 ,2) 
which secures to and depends from a chassis mem- 
ber of a vehicle, a trailing arm (4) which extends 
generally longitudinally of the vehicle and is mount* so 
ed on the bracket for pivoting relative thereto about 

a pivotal axis generally transverse of the vehicle, 
and an air spring (6) which is carried by the trailing 
arm rearwards of the pivotal axis to act between the 
vehicle's chassis and the trailing arm, characterised 
in that the bracket (1,2) is in accordance with the 
bracket claimed in any of claims 1 to 1 5 and the trail- 
ing arm (4) is pivoted to the bracket at the bearings 
(24) thereof. 

so 

17. Avehicleairsuspensionaccordingto claim ^char- 
acterised in that an axle (7) is mounted on the trail- 
ing arm (4), 

18. A vehicle air suspension comprising two brackets as 
(1 ,2) which secure to and depend from chassis 
members at opposite longitudinal sides of a vehicle, 
two trailing arms (4) which extend generally longi- 
tudinally of the vehicle and are mounted on the re- 
spective brackets for pivoting relative thereto about <° 
a pivotal axis generally transverse of the vehicle, 
and air springs (6) carried by the trailing arms rear- 
wards of the pivotal axis to act between the vehicle's 
chassis and the trailing arms, characterised in that 

the brackets (1,2) are each in accordance with the 45 
bracket claimed in any of claims 1 to 1 5 and the trail- 
ing arms (4) are pivoted to the respective brackets 
at the bearings (24) thereof. 

19. A vehicle air suspension according to claim 18 char- so 
acterised in that an axle (7) extends between and 

is secured to the traiing arms (4) and extends be- 
yond the trailing arms for carrying road wheels. 

20. A vehicle aV suspension according to claim 18 or 55 
claim 1 9 characterised in lhat the brackets (i ,2) are 
connected together in a fixed spaced relationship 

by means of a substantially rigid cross member (3). 
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21. A vehicle air suspension according to claim 20 char- 
acterised in that the cross member (3) is made of 
aluminium. 

22. A vehicle air suspension according to claim 20 or 
claim 21 characterised in that the cross member (3) 
is shaped to correspond for at least part (32) or its 
cross-section, transversely of its length, to the 
shape of the tower portions (29) of the stiffening 
members (28), and the cross member is fixed to 
proximaJ ones of the opposed side walls (16,17) of 
the brackets so that its correspondingly shaped part 
(32) is directly aligned with the lower portions of the 
stiffening members. 

23. A vehicle air suspension according to claim 22 char- 
acterised in thai the cross member (3) has part of 
its cross-section shaped to correspond, and to 
align, with the upper portions (30) of the stiffening 
members (26). 

24. A vehicle air suspension according to claim 22 char- 
acterised in that the cross member (3) has a part 
(34) of its cross-section shaped to extend obliquely 
to the upper portions (30) of the stiffening members 
(28), away from the correspondingly shaped part 
(32), and a part (35) of its cross-section adapted to 
extend transversely of the upper portions (30) of the 
stiffening members. 

2$. A vehicle air suspension according to any of claims 
20 to 24 characterised in thai al least at the brackets 
the cross member (3) extends for at least the great- 
er part of the depih of the brackets (1 ,2). 

26. A vehicle air suspension according to any of claims 
20 to 25 characterised in that pads (22) of larger 
surface area than the ends of the cross member (3) 
are welded to and between the ends of the cross 
member and proximal ones of the opposed side 
walls (16,17) of the brackets (1 ,2). 

27. A vehicle air suspension according to any of claims 
20 to 26 characterised in that the cross member (3) 
is integral with the stiffening members (28). 

28. A vehicle characterised in that it includes a vehicle 
air suspension in accordance with any of claims 20 
to 27. 



7 



PWS l«20 f RCVD AT 8V1/2005 6:08:29 PM [Eastern DayDgM Tune} * SVR:USPT0-EFXRF-601 4 DNIS:2738300 * CSID: * DURATION (mrrws):04-54 



Aug. 'I • 2005 6:11PM Fav SharPe 



EP 0 773 119 A1 



No. 4267 P 




Fig. 1 




8 

PAGE 17/20 1 RCVDAT 8/1/2005 6:08:29 PM [Eastern Daylight Time]' SW:USPTO£FXRF-6/31 ' ONI8:2r38300' CSID: ' DURATION (mm-ss):04-54 



Aug. I. 2005 6:11PM Fay SharPe 



No. 4267 P. 18 




PAGE 18«0 * RCVD AT 8/1/2005 6:08:29 PM [Eastern Daylight Time] « SVR:USPTO-ff XRF-6/31 * DNIS:2738300 * CSID: 4 DURATION (mnws):M-54 



Aug. 1 ■ 2005 6:11PM Fay Sharoe 



No- 4267 P. 19 



EP 0 773 119 A1 




10 



PA(S 19^0 * RCVD AT 8/1/2005 6:08:29 PM [Eastern DayligW Time] * SVR:USPTO€FXRF-6/3l 1 DN1S:2738300 * CSID: * DURATION (mm-ss):04-54 



.Aug. 1 • 2005 6:11PM Fay SharPe 



No- 4267 P. 20 



EP 0 773 119 A1 



3 



tturapum Patent 
Office 



EUROPEAN SEARCH REPORT 



EP 96 30 8074 



DOCUMENTS CONSIDERED TO BE RELEVANT 



CkafSoa of lactltnfit with fadfefttha, ftbttt hpfTtprittt, 



Rcfcvurt 
tn cbini 



OASSJF1CATION OF THE 
APKJCATiON flgtOjj 



US 3 694 001 A (HCGEE, D.J. ) 26 September 
1972 

* figure 1 * 

EP 6 325 002 A (WEWELER NV) 26 July 1989 



* column 3. line 35 - column 4, line 21; 
figures * 

US 3 902 734 A (TV/M MANUFACTURING CO J 2 
September 1975 

* column 3, line 41 «■ column 7, line 20; 
figures * 

US 5 337 997 A (H0CKNEY PHIL3P K) 1$ 
August 1994 

* abstract; figures * 

US 5 362 095 A (EVELEY NICHOLAS) 8 
November 1994 

* figures 1,2 * 

US 4 415 179 A (KARINELLI JOSEPH A) 15 
November 1983 

* figures 1-3 * 

EP 8 321 178 A {FWJEHAUF CRANE LTD) 21 
June 1989 

FR 2 690 876 A (DAIMLER BENZ AG) 12 
November 1993 



i re*** b«i U*n fewn w tor in etitau 



1-5. 
16-19 



1-6,9, 
16-20, 
22,27 



1.2,6. 
16-20,27 



B6GG7/02 

B6GG11/27 

B62D21/02 



TECHNICAL HELD* 



B60G 
&62D 



THE HAGUE 



11 Harch 1997 



Tsltsilonis, L 



CATEGORY OF CITED DOCUMENTS 

X ; wtknbitjr rwtaral tf casta alooc ' 
Y ; pvticdzny ralweat if c 

*: 
Oi 



T ! ttxarj at prtadpl* LAJcrtjfet (W la.vtadaa 
E : arflw jatot iwaimemU hat pubBibca' aa, ar 

Mo m* ftn«e *n* 

V : tocarMst dtetf ta toe avi&allaD 
L : ioaianu dtrf for otber reasaos 



11 

PAGE 2W20 * RCVD AT 8/1i2005 6:08:29 PM [Eastern DayHght Time] 4 SVR:USPTO-EFXRF-6/31 * DNIS:2738300 * CSID: * DURATION (mm-ss):04-54 



